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PROBLEM TO BE SOLVED: To sufficiently isolate 
vibration even in a high-frequency threshold. 
SOLUTION: This active vibration isolation device is 
equipped with an actuator that has an air spring for 
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isolated, a pressure detection means that detects the 
pressure of the actuator, and a control means that 
controls the actuator based on the detection value of 
the pressure detection means. In this case, by pressure 
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1 1 or the inside of a tank 21 that is connected to the air 
spring 11 is detected directly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is active vibration-removal equipment characterized by to be what carries out the 
direct detection of the pressure inside the tank by which the aforementioned pressure detection 
means was connected to the aforementioned air spring or this in active vibration-removal 
equipment equipped with the actuator which has the air spring which gives the force to a 
vibration-removal object, a pressure detection means detect the pressure of this actuator, and 
the control means which control the aforementioned actuator based on the detection value of 
this pressure detection means. 

[Claim 2] It is active vibration removal equipment according to claim 1 which is equipped with an 
oscillating detection means to detect vibration for [ aforementioned ] vibration removal, and a 
position detection means to detect the position for [ aforementioned ] vibration removal, and is 
characterized by the aforementioned control means being what controls the aforementioned 
actuator based on the detection value of the aforementioned oscillating detection means and a 
position detection means. 

[Claim 3] The aforementioned air spring by fixing and forming the board of a disk configuration in 
the ends of a cylindrical shape-like elastic membrane in general, so that it may counter It 
considers as the structure where the aforementioned board which carries out opposite can be 
displaced relatively to the shaft orientations of the shape of an aforementioned cylindrical shape 
by controlling the gas pressure force of the building envelope. It is an air supplying opening for 
having three or more bleeders in which aeration with the exterior is possible, and supplying any 
one or more gases in the aforementioned building envelope through an electropneumatic valve 
among these bleeders. One or more another bleeders are exhaust ports for exhausting a gas 
from the inside of the aforementioned building envelope, to one or more still more nearly another 
bleeders as the aforementioned pressure detection means The 1st detection means for 
detecting the pressure in the aforementioned building envelope is connected, the aforementioned 
control means Active vibration removal equipment according to claim 1 or 2 characterized by 
being what controls the aforementioned actuator by controlling the aforementioned 
electropneumatic valve based on the detection value of the aforementioned 1st detection 
means. 

[Claim 4] The aforementioned 1st detection means is active vibration removal equipment 
according to claim 3 characterized by the thing of the board of the direction fixed to the 
aforementioned vibration removal object among the boards of the aforementioned disk 
configuration which carries out opposite which it carries out by direct— attaching to a core in 
general, and is allotted. 

[Claim 5] It is active vibration removal equipment according to claim 3 or 4 which has what was 
connected to the aforementioned building envelope through the aforementioned air supplying 
opening as the aforementioned tank, and is characterized by preparing the aforementioned 
electropneumatic valve in the bleeder with the exteriors other than the aforementioned building 
envelope established in this tank. 

[Claim 6] It is active vibration-removal equipment according to claim 5 which the aforementioned 
tank is equipped with the 2nd detection means connected to the outlet for pressure detection 
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established in portions other than the bleeder in which the aforementioned air supplying opening 
and the aforementioned electropneumatic valve were* prepared as the aforementioned pressure 
detection means, and carries out [ that the aforementioned control means are what controls the 
aforementioned electropneumatic valve based on the detection value of this 2nd detection 
means, the aforementioned 1st detection means, or both sides, and ] as the feature. 
[Claim 7] Active vibration removal equipment given in any 1 term of the claims 3-6 characterized 
by connecting the exhaust air path means for switching for exhausting by switching to two or 
more different paths to the aforementioned exhaust port, and having drawing in the input or 
output side of these exhaust air path means for switching. 

[Claim 8] The aligner characterized by providing one active vibration removal equipment of the 
claims 1-7 for carrying out vibration removal of the vibration based on movement of a movable 
object 

[Claim 9] The aligner which made it possible to have further a display, a network interface, and 
the computer that performs software for networks in an aligner according to claim 8, and to 
carry out data communication of the maintenance information on an aligner through a computer 
network. 

[Claim 10] The aforementioned software for networks is equipment according to claim 9 which 
makes it possible to offer the user interface for accessing the maintenance database which 
connects with the external network of the works in which the aforementioned aligner was 
installed, and the vender or user of the aforementioned aligner offers on the aforementioned 
display, and to acquire information from this database through the aforementioned external 
network. 

[Claim 11] The semiconductor-device manufacture method characterized by having the process 
which installs the manufacturing installation group containing an aligner according to claim 8 for 
[ various ] processes in a semiconductor plant, and the process which manufactures a 
semiconductor device by multiple processes using this manufacturing installation group. 
[Claim 12] The method according to claim 1 1 of having further the process which connects the 
aforementioned manufacturing installation group by the Local Area Network, and the process 
which carries out data communication of the information about at least one set of the 
aforementioned manufacturing installation group between the aforementioned Local Area 
Network and the external network besides the aforementioned semiconductor plant. 
[Claim 13] The method according to claim 12 of carrying out data communication through the 
aforementioned external network between semiconductor plants other than the aforementioned 
semiconductor plant, and performing a production control, or it accesses the database which the 
vender or user of the aforementioned aligner offers through the aforementioned external network 
and acquires the maintenance information on the aforementioned manufacturing installation by 
data communication. 

[Claim 14] The semiconductor plant which made it possible to have the gateway made accessible 
to the external network outside works, and to carry out data communication of the information 
about at least one set of the aforementioned manufacturing installation group to it from the 
Local Area Network which connects the manufacturing installation group and this manufacturing 
installation group for [ containing an aligner according to claim 8 / various ] processes, and this 
Local Area Network. 

[Claim 15] Maintenance procedure of the aligner according to claim 8 installed in the 
semiconductor plant characterized by providing the following. The process which the vender or 
user of the aforementioned aligner provides with the maintenance database connected to the 
external network of a semiconductor plant. The process to which access of aforementioned 
maintenance data BESUHE is permitted through the aforementioned external network from the 
inside of the aforementioned semiconductor plant. The process which transmits the maintenance 
information accumulated at the aforementioned maintenance database to a semiconductor plant 
side through the aforementioned external network. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is equipped with the air actuator 
using the gaseous pressure, or the tank further combined with this, reduces vibration mainly 
transmitted from an installation floor to vibration removal objects, such as various machineries 
which dislike vibration, and the structure, and relates to the active vibration removal equipment 
which also damps vibration generated in the top for vibration removal, the aligner using this, the 
semiconductor-device manufacture method and a semiconductor plant, and a row at the 
maintenance procedure of the aforementioned aligner. 
[0002] 

[Description of the Prior Art] Conventionally, the composition which supports a vibration removal 
object, using a machine spring and an air spring as vibration removal equipment, and the 
composition which added the damper to these are known. Vibration removal of the vibration to 
which all invade into various machines or the structure from an installation floor is carried out, 
and it uses in order to damp vibration which occurs in the top for vibration removal. It is active 
vibration removal equipment which considered the spring and the damper as the controllable 
design actively, and, as for what is not controlled actively, it is common to be called passive 
vibration removal equipment The vibration removal of a RF region is difficult for the passive 
vibration removal equipment of the supporting structure using the general coil spring as a 
machine spring in many cases under the influence of the surging of a coil spring etc., and in order 
to usually acquire sufficient vibration removal effect over a latus frequency band, although 
composition becomes complicated a little, it uses active vibration removal equipment in many 
cases. Since active vibration removal equipment is constituted, it is comparatively small and 
various air actuators are used as an actuator which generates a large thrust. When carrying out 
vibration removal with an air actuator, an air tank is prepared, inner capacity is enlarged, natural- 
vibration frequency is set up low, and, generally carrying out vibration removal to a wide band is 
known. 
[0003] 

[Problem(s) to be Solved by the Invention] As for an air actuator, local air ****** may arise 
within an air actuator or an air tank under the influence of the setting part of the influence of the 
structure of a connection bleeder with an air tank, piping resonance and an air supplying opening, 
or an exhaust port, and the vibration removal of high frequency has a bird clapper difficult, 
moreover, even if it tries detection of the generating force of an air actuator using a pressure 
sensor etc., in the state where local air ****** has arisen, it cannot detect in many cases 
correctly and it often comes out that pressure control (the feedback which made the pressure 
the controlled variable, halt at the time of abnormal pressure detection, etc.) performed to the 
well which usually controls the generating force appropriately at the time of air actuator control 
cannot be realized effectively 

[0004] Since vibration of high frequency may take place with movement of movable objects, such 
as a stage, especially in an aligner, although it is necessary to carry out vibration removal of the 
vibration from low frequency to high frequency with high degree of accuracy, if the conventional 
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air actuator performs vibration removal, piping resonance cannot be caused, or internal pressure 
of an actuator may be unable to be detected precisely and vibration removal of a high-frequency 
threshold cannot fully be performed. In case this invention performs vibration removal with an air 
actuator in view of the trouble of such conventional technology, it makes it a technical problem 
to enable it to perform sufficient vibration removal also in a high-frequency threshold. 
[0005] 

[Means for Solving the Problem] In order to solve this technical problem, the 1st active vibration 
removal equipment of this invention The actuator which has the air spring which gives the force 
to a vibration removal object, and a pressure detection means to detect the pressure of this 
actuator. In active vibration removal equipment equipped with the control means which control 
the aforementioned actuator based on the detection value of this pressure detection means, the 
aforementioned pressure detection means is characterized by being what carries out direct 
detection of the pressure inside the tank connected to the aforementioned air spring or this. 
[0006] The 2nd active vibration-removal equipment is equipped with an oscillating detection 
means detect vibration for [ aforementioned ] vibration removal, and a position detection means 
detect the position for [ aforementioned ] vibration removal, in the 1st active vibration removal 
equipment, and the aforementioned control means are characterized by to be what controls the 
aforementioned actuator based on the detection value of the aforementioned oscillating 
detection means and a position detection means. 

[0007] The 3rd active vibration removal equipment is set to the 1st or 2nd active vibration 
removal equipment, the aforementioned air spring By fixing and forming the board of a disk 
configuration in the ends of a cylindrical shape-like elastic membrane in general, so that it may 
counter It considers as the structure where the aforementioned board which carries out 
opposite can be displaced relatively to the shaft orientations of the shape of an aforementioned 
cylindrical shape by controlling the gas pressure force of the building envelope. It is an air 
supplying opening for having three or more bleeders in which aeration with the exterior is 
possible, and supplying any one or more gases in the aforementioned building envelope through 
an electropneumatic valve among these bleeders. One or more another bleeders are exhaust 
ports for exhausting a gas from the inside of the aforementioned building envelope, to one or 
more still more nearly another bleeders as the aforementioned pressure detection means The 
1st detection means for detecting the pressure in the aforementioned building envelope is 
connected, and the aforementioned control means are characterized by being what controls the 
aforementioned actuator by controlling the aforementioned electropneumatic valve based on the 
detection value of the aforementioned 1st detection means. 

[0008] The 4th active vibration removal equipment is characterized by the thing of the board of 
the direction where the aforementioned 1st detection means is fixed to the aforementioned 
vibration removal object among the boards of the aforementioned disk configuration which 
carries out opposite which it carries out by direct-attaching to a core in general, and is allotted 
in the 3rd active vibration removal equipment. 

[0009] The 5th active vibration removal equipment has what was connected to the 
aforementioned building envelope through the aforementioned air supplying opening as the 
aforementioned tank in the 3rd or 4th active vibration removal equipment, and it is characterized 
by preparing the aforementioned electropneumatic valve in the bleeder with the exteriors other 
than the aforementioned building envelope established in this tank. 

[0010] The 6th active vibration removal equipment is set to the 5th active vibration removal 
equipment, the aforementioned tank It has the 2nd detection means connected to the outlet for 
pressure detection established in portions other than the bleeder in which the aforementioned 
air supplying opening and the aforementioned electropneumatic valve were prepared as the 
aforementioned pressure detection means, the aforementioned control means It is characterized 
by being what controls the aforementioned electropneumatic valve based on the detection value 
of this 2nd detection means, the aforementioned 1st detection means, or both sides. 
[0011] And in the 3rd - the 6th one of active vibration removal equipments, the exhaust air path 
means for switching for exhausting by switching to two or more different paths are connected to 
the aforementioned exhaust port, and the 7th active vibration removal equipment is 
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characterized by having drawing in the input or output side of these exhaust air path means for 
switching. 

[0012] Moreover, the aligner of this invention is characterized by providing the above 1st for 
carrying out vibration removal of the vibration based on movement of a movable object - the 7th 
one of active vibration removal equipments. 

[0013] In the 1st aligner, the 2nd aligner has further a display, a network interface, and the 
computer that performs software for networks, and makes it possible to carry out data 
communication of the maintenance information on an aligner through a computer network. 
[0014] And it is enabled for the 3rd aligner to offer the user interface for accessing the 
maintenance database which the aforementioned software for networks is connected to the 
external network of the works in which the aforementioned aligner was installed in the 2nd 
aligner, and the vender or user of the aforementioned aligner offers on the aforementioned 
display, and to acquire information from this database through the aforementioned external 
network. 

[0015] Moreover, the semiconductor-device manufacture method of this invention is 
characterized by having the process which installs the manufacturing installation group 
containing the 8th aligner of the above for [ various ] processes in a semiconductor plant, and 
the process which manufactures a semiconductor device by multiple processes using this 
manufacturing installation group. 

[0016] The 2nd semiconductor-device manufacture method has further the process which 
connects the aforementioned manufacturing installation group by the Local Area Network, and 
the process which carries out data communication of the information about at least one set of 
the aforementioned manufacturing installation group between the aforementioned Local Area 
Network and the external network besides the aforementioned semiconductor plant in the 1st 
semiconductor-device manufacture method. 

[0017] And in the 2nd semiconductor-device manufacture method, or the 3rd semiconductor- 
device manufacture method accesses the database which the vender or user.-of the 
aforementioned aligner offers through the aforementioned external network and acquires the 
maintenance information on the aforementioned manufacturing installation by data 
communication, data communication is carried out through the aforementioned external network 
between semiconductor plants with the another aforementioned semiconductor plant, and it 
performs a production control. 

[0018] Moreover, the semiconductor plant of this invention makes it possible to have the 
gateway made accessible to the external network outside works, and to carry out data 
communication of the information about at least one set of the aforementioned manufacturing 
installation group to it from the Local Area Network which connects the manufacturing 
installation group and this manufacturing installation group for [ containing the 8th aligner of the 
above / various ] processes, and this Local Area Network. 

[0019] Moreover, the maintenance procedure of the aligner of this invention is the maintenance 
procedure of the 8th aligner of the above installed in the semiconductor plant. The process 
which the vender or user of the aforementioned aligner provides with the maintenance database 
connected to the external network of a semiconductor plant. It is characterized by having the 
process to which access of aforementioned maintenance data BESUHE is permitted through the 
aforementioned external network from the inside of the aforementioned semiconductor plant, and 
the process which transmits the maintenance information accumulated at the aforementioned 
maintenance database to a semiconductor plant side through the aforementioned external 
network. 

[0020] detecting indirectly the pressure inside the tank connected to the air spring of an 
actuator, or this in the composition of these this inventions in a position like the pressure sensor 
72 of drawing 7 — if — coming out — in order for there to be nothing and to carry out direct 
detection in drawing 1 , the pressure sensor 92 of drawing 2 , or a position like 22, the 
information corresponding to the force of the actuator given to a vibration removal object is 
acquired, and an actuator is appropriately controlled based on it Therefore, the control which 
can perform sufficient vibration removal also in a high-frequency threshold will be made. In 
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addition, it is not restricted to the thing using air (air), but the thing using other gases is also 
contained in the air spring in this invention. 

[0021] For moreover, the air spring of the actuator which has the board which counters, and the 
closed space formed of an elastic membrane Connect a tank by the bleeder if needed and the 
bleeder which makes aeration with the exterior possible at each of an air spring and a tank is 
prepared. By making the bleeder of an air spring or a tank into air supplies, control an air-supply 
flow rate by the electropneumatic valve, and another bleeder of an air spring is carried out to 
exhaust air. By exhausting outside through drawing and preparing a pressure detection means in 
both an air spring, and both [ either or ] further, the active vibration removal equipment in which 
exact pressure detection and effective pressure control are possible is realized, and the 
vibration removal stabilized in the wide band becomes possible. Moreover, output proofreading of 
the aforementioned pressure detection means becomes easy by preparing exhaust air path 
means for switching in either before and after drawing for aforementioned exhaust air, and 
enabling connection of an exhaust air way in addition to the usual exhaust air way. 
[0022] The active vibration removal equipment of this invention can be used for support for 
[ which has moving part although the oscillating transfer for vibration removal from an installation 
floor is mainly suppressed ] vibration removal, and the damping effect of suppressing vibration 
produced by the movement of this moving part can also be expected. Then, the aligner of this 
invention is equipped with the active vibration removal equipment of this invention in order to 
carry out vibration removal of the vibration based on movement of a movable object like the 
stage for positioning an exposed substrate. 
[0023] 

[Example] First, the main structures of the actuator of the active vibration removal equipment 
concerning one example of this invention are explained. Although it explains hereafter on the 
assumption that air is used as a gas, use of other gases is not restricted. 
[0024] Drawing 1 is the outline cross section of the actuator of this active vibration removal 
equipment. The rubber membrane 1 1 used in general as a cylindrical shape-like elastic membr 
membrane is a multi-stage bellows rubber membrane so that it may correspond to the movement 
of the direction of a medial axis, and what elongation cannot produce comparatively easily is 
used for it. Although it is three steps in drawing 1 , probably, 2, 3, or about four steps will be 
common. The opposite board 12 and the opposite board 13 are fixed to the ends of a rubber 
membrane 11, and the actuator which generates the thrust according to internal pressure in the 
direction of a medial axis is constituted. The electropneumatic valve 15 is connected to the 
bleeder 14 prepared in the opposite board 13, and supply of air is received. 
[0025] The pressure sensor 92 which is a means to detect the pressure of an actuator to the 
opposite board 12 is attached in a bleeder 91, and detection of internal pressure is realized. 
Since attaching in the center of the opposite board 12 needs to be good and it usually needs to 
unite the upper surface of the opposite board 12 with a vibration removal object strongly as 
shown in drawing 1 , it becomes the convenience at the time of the design of the structure 
where a pressure sensor 92 does not protrude from the upper surface of the opposite board 12, 
then a real design. Since the structure which fixes the undersurface of the opposite board 13 to 
an installation floor strongly is similarly a consideration at the time of a real design, it omits for 
details. The bleeder 16 prepared in the opposite board 13 is an exhaust port, connects drawing 
17 and connects it to the exhaust air way 19 or the proofreading port 90 through the solenoid 
valve 18 which is exhaust air path means for switching. A solenoid valve 18 is a 2-way change 
type, can be extracted to either the exhaust air way 19 or the proofreading port 90, and can 
switch the connection from 17. Usually, when connecting with the exhaust air way 19 at the time 
of use and proofreading the output signal of a pressure sensor 92, connection is switched to the 
proofreading port 90, the air supply from the electropneumatic valve 15 is stopped, and 
proofreading of a pressure sensor 92 is realized on the basis of the known pressure impressed to 
the proofreading port 90. In the state where it was included in the vibration removal object, 
although the pressure sensor 92 is comparatively difficult ejection, it is using the composition of 
this example and the proofreading of it is attained, without taking out a pressure sensor 92. Air 
opening of exhaust air air is possible, and when the exhaust air way 19 is unnecessary, it is [ that 
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what is necessary is just to carry out selection of fixed drawing or variable apertures (speed 
controller etc.) as drawing 17 according to a use ] also possible to use the silencer which 
extracts to the position of the exhaust air way 19, moves 17. and has moderate ventilation 
resistance. Usually, as for the piping 93 from the electropneumatic valve 15 to a bleeder 14, 
shortening as much as possible is desirable, and its direct attachment is still better. It is better 
not to lengthen connection of drawing 17 from a bleeder 16, either. 

[0026] In addition, since it may become impossible to use the spring property of an air actuator 
effectively if few amounts are enough as the amount of exhaust air air in many cases and the 
exhaust air more than required is performed, it is defined proper in consideration of the structure 
of a required control band or the pipe line. 

[0027] Although there were some which prepare one bleeder in an actuator and use this for air 
supply and exhaust conventionally, according to this, local air ****** was produced inside and 
vibration removal of a wide band might be unable to be realized. Moreover, although the 
structure (not shown) which makes piping connection was also used for the actuator from the 
electropneumatic valve 15 and the manifold which attached the pressure sensor 92, when piping 
became long, piping resonance might be unable to be caused, or internal pressure of an actuator 
might be unable to be detected correctly, and it was unsuitable for the vibration removal of a 
wide band too. 

[0028] Drawing 2 shows the composition at the time of connecting a tank to an actuator. The 
tank 21 was connected to the actuator, the whole capacity was enlarged, and the vibration 
removal performance of a low frequency region is secured. By generally enlarging a bleeder 14, 
internal local air ****** can be made small. In addition, a pressure sensor 22 is formed also in a 
tank 21, for example, a pressure sensor 92 is made into pressure feedback controls, and an 
operation gestalt, such as using a pressure sensor 22 for halt control at the time of the 
abnormalities in a pressure, can be considered. Air supply is received in the external bleeder 23 
prepared in the tank 21 from the electropneumatic valve 15. 

[0029] Although the equipment which used the external bleeder 23 of a tank 21 for air supply 
and exhaust was also known without forming a bleeder 16 conventionally, there were the too 
above problems. On the other hand, internal local air ****** can be made small by making a tank 
and the whole actuator into air passage like this example, and it is effective for the vibration 
removal of a wide band. The electropneumatic valve 15, a tank 21 and a tank 21, and a bleeder 
14 have the desirable connection in short distance too. Moreover, usually as for the time of a 
real design, drawing 1 and the case of 2 will arrange a bleeder 14 at the center of the opposite 
board 13. In addition, as shown in drawing 3 , it may be effective to form two or more external 
bleeders 31 of an air actuator, and to use it as an exhaust port Two or more external bleeders 
31 are extracted by short distance as much as possible, and should just make aeration 
connection 17. In drawing 3 , it arranges focusing on a bleeder 14. 

[0030] Drawing 4 shows the composition in the case of realizing vibration removal of the 
direction of a vertical (Z) for vibration removal using drawing 1 or three active vibration removal 
equipments of drawing 2 . Drawing 5 is the block diagram of the control system for one active 
vibration removal equipment. Hereafter, it explains with reference to drawing 4 and drawing 5 . 
As shown in drawing 4 , three active vibration removal equipments 10 shown by drawing 1 or 
whole drawing 2 are installed, and only the actuator section is illustrated about these so that it 
may be hard to transmit vibration to the vibration removal object 42 from the installation floor 
41. Three pieces are arranged near the active vibration removal equipment 10, respectively so 
that an oscillation detector 43 may detect three pieces to the top for [ 42 ] vibration removal 
and a position transducer 44 may detect the relative distance the installation floor 41 and for 
[ 42 ] vibration removal. 

[0031] In drawing 5 , the output signal from an oscillation detector 43 is inputted into the 
oscillating processing circuit 51 which consists of amplifier, a filter, etc. It is inputted into the 
position processing circuit 52 where the output signal from a position transducer 44 similarly 
consists of amplifier, a filter, etc. The output signal of the oscillating processing circuit 51 and 
the position processing circuit 52 is processed by the adder circuit 53 and the electropneumatic 
valve driver 54, and drives the electropneumatic valve 15. In this example, the position for [ 42 ] 
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vibration removal is controlled by the position feedback system which used the position 
transducer 44, and general control which suppresses the peak near [ the ] natural-vibration 
frequency using an oscillation detector 43 is performed. Usually, an accelerometer is used for an 
oscillation detector 43. Although it is good as a position transducer 44 to use a non-contact 
type thing so that the vibration from the installation floor 41 may not transmit to the vibration 
removal object 42 directly, it may be convenient at the contacted type of a soft touch. 
[0032] Drawing 6 shows the composition of the control system which used pressure sensors 92 
and 22. The output signal from a pressure sensor 92 is inputted into a pressure control circuit 63 
with the output signal from the oscillating processing circuit 61 and the position processing 
circuit 62, is processed by the electropneumatic valve driver 54, and drives the electropneumatic 
valve 1 5. As for a pressure control circuit 63, it is common to consist of amplifier, a filter, an 
integrating circuit, etc. In addition, the oscillating processing circuit 61 and the position 
processing circuit 62 of this example were considered as composition which is different in the 
previous processing circuits 51 and 52, and the low-pass processing of an acceleration signal 
and compensation of a position signal which are taken into consideration when usually applying a 
jjressure feedback control to active vibration removal equipment are given. About this, since it is 
**** of the general knowledge in a control-system design, it omits for details. The pressure 
control circuit 63 is controlled by this example using the pressure Judging circuit 64 for detecting 
the abnormalities in a pressure using the output signal of a pressure sensor 22, and realizing a 
halt of the electropneumatic valve 1 5. Like this example, by carrying out a pressure feedback 
control, the nonlinearity of the electropneumatic valve 15 and the influence of a hysteresis can 
be reduced, and highly precise vibration removal equipment can be realized. In addition, the 
composition which makes one either the pressure sensors 92 and 22 of an actuator and a tank 
21, and distributes the output signal to a pressure control circuit 63 and the pressure judging 
circuit 64 may be enough. 

[0033] The effect which direct-attaches to an actuator or a tank 21 the pressure sensors 92 or 
22 which are next pressure detection meanses, and uses them as-it is outlined. Drawing 7 forms 
a pressure sensor 72 near the electropneumatic valve 71, and shows the conventional 
composition which controls the internal pressure of a tank 73 and an actuator 74. With such 
composition, generally, if the frequency characteristic of the internal pressure of an actuator 74 
turns into an ''electropneumatic valve currerit-pressure" property like the thick solid line 76 of 
drawing 8 and the piping way 75 becomes long, the frequency of Q will become low. The pressure 
detected by the pressure sensor 72 serves as the frequency characteristic like a dashed line 77, 
it is the influence of R and S, and, quite unlike the internal pressure (thick solid line 76) of an 
actual air actuator, naturally, the band of a pressure feedback control will also be restricted. 
Then, by using the composition according to this invention, it becomes possible to solve such a 
trouble and internal pressure change of an actual actuator can be correctly detected by the 
pressure sensor 92 or 22. if the piping way 75 is specifically shortened, the frequency 
characteristic and the bird clapper like the narrow solid line 78 of drawing 8 are expected, and 
although the effect which already shortens the air-supply piping length from the 
electropneumatic valve 1 5 in an example is touched, the internal pressure of an actuator will 
become possible [ observing this ], if the pressure sensor 92 and 22 are used that it seems that 
it is shown in dr awi ng 1 and 2 Although the pressure sensor 92 attached in the actuator can 
expect many effects by carrying out a pressure feedback control using this, it can expect effect 
even with sufficient even using as an object for the measurement for minute analysis. 
[0034] Drawing 9 shows the active vibration removal equipment of this example in the direction 
of a vertical (Z), and shows six examples which use a total of nine pieces and support a vibration 
removal object in three pieces and the level (X, Y) direction. Fundamentally, drawing 1 or nine 
active vibration removal equipments 10 of 2 are used. The flexibility of a pressure setup by the 
self-weight for [ 42 ] vibration removal uses a tank in the low perpendicular direction, a low-pass 
vibration removal performance is secured, and, horizontally, the combination which does not use 
a tank is considered as an example. In drawing 9 , only the main mechanism section is illustrated 
in consideration of the conspicuousness of a drawing. 

[0035] In this example, the actuator of the one perpendicular direction and two horizontal 
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directions is made into one set, and three sets are arranged. Each set is together put using the 
base 81 and the frame 82, and a tank etc. can also be included in the interior of the base 81. In 
this example, you may use the electropneumatic valve of differential pressure control type for air 
supply to the actuator (or tank) of level 2 individuals for every set. 

[0036] In addition, in explanation of the above example, although a dust removal filter, a gage for 
maintenances, etc. which are used for the air pipe line are usually omitted, naturally those use is 
not denied. Moreover, although neither a position transducer nor an accelerometer is mentioned 
in detail, it is thought that an electrostatic— capacity sensor, an eddy current sensor, a laser 
displacement gage, optics or a magnetic encoder, a differential transformer, etc. are usable as a 
position transducer, and it is thought as an accelerometer that a servo type, a piezo-electricity 
type, a resistance change type, a capacity change type, etc. are usable. Moreover, an above- 
mentioned example does not limit the component of these circumferences to a specific form. 
Moreover, as an electropneumatic valve 15, the thing of a pressure-control form which has three 
ports of a control-of-flow form, the input and output (control) which have two ports of an input 
and an output, and exhaust air can be used. Furthermore, as the pressure detection means 92 or 
22, the pressure sensor using the semiconductor-pressure-sensor metallurgy group diaphragm 
using the piezoresistance condenser etc. could apply. This is not limited to a specific form, 
either. 

[0037] Although the active vibration removal equipment of this example mainly suppresses the 
oscillating transfer for vibration removal from an installation floor, it writes in addition that it 
uses for support for [ which has moving part ] vibration removal, and the damping effect of 
suppressing vibration produced by the movement of this moving part can also be expected by 
way of precaution. 

[0038] <The example of a semiconductor production system>, next the iexample of the 
production system of semiconductor devices (semiconductor chips, such as IC and LSI, a liquid 
crystal panel, CCD, the thin film magnetic head, micro machine, etc.) using the aligner of this 
invention are explained. This performs maintenance service, such as trouble correspondence of 
the manufacturing installation installed in the semiconductor plant, and a fixed maintenance or 
software offer, using the computer network besides a plant. 

[0039] Drawing 10 cuts down and expresses a whole system from a certain angle. 101 are the 
place of business of the vender (equipment supply maker) which offers the manufacturing 
installation of a semiconductor device among drawing. As an example of a manufacturing 
installation, the semiconductor fabrication machines and equipment for [ various ] processes 
(assembly equipment, test equipment, etc.) used by the semiconductor plant, for example, the 
devices for last processes (lithography equipments, such as an aligner, a photo lithography 
processor, and an etching system, a thermal treatment equipment, membrane formation 
equipment, flattening equipment, etc.) and the devices for back processes, are assumed. In a 
place of business 101, it has the host managerial system 108 which offers the maintenance 
database of a manufacturing installation, two or more operating station computers 110, and Local 
Area Network (LAN) 109 which connects these and builds intranet. The host managerial system 
108 is equipped with the security function to restrict the gateway for connecting LAN109 to the 
Internet 105 which is the external network of a place of business, and access from the outside. 
[0040] On the other hand, 102-104 are the plants of the semiconductor manufacture maker as a 
user of a manufacturing installation. Plants 102-104 may be the works belonging to a mutually 
different maker, and may be the works (for example, works for last processes, works for back 
processes, etc.) belonging to the same maker. In each works 102-104, the host managerial 
system 107 is formed as two or more manufacturing installations 106, Local Area Network (LAN) 
111 which connects them and builds intranet, and supervisory equipment which supervises the 
operation situation of each manufacturing installation 106, respectively. The host managerial 
system 107 formed in each works 102-104 is equipped with the gateway for connecting LAN1 1 1 
in each works to the Internet 105 which is the external network of works. Access becomes 
possible from LAN111 of each works through the Internet 105 at the host managerial system 108 
by the side of a vender 101 by this, and access is [ the user restricted by the security function 
of the host managerial system 108 ] permitted. The status information (for example, symptom of 
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the manufacturing installation which the trouble generated) which shows the operation situation 
of each manufacturing installation 106 is specifically notified to a vender side from a works side 
through the Internet 105, and also maintenance information, such as response information (for 
example, information, software and data for management which direct the solution for a trouble) 
corresponding to the notice, and the newest software, help information, is receivable from a 
vender side. The communications protocol (TCP/IP) currently generally used by the Internet is 
used for the data communication between each works 102-104 and a vender 101, and the data 
communication in LAN111 in each works. In addition, the high dedicated line networks (ISDN 
etc.) of security can also be used instead of using the Internet as an external network outside 
works, without the ability performing access from a third person. Moreover, what [ not only ] a 
vender offers but a user builds a database, a host managerial system places it on an external 
network, and you may make it permit access of this data BESUHE from two or more works of a 
user. 

[0041] Now, drawing 1 1 is the conceptual diagram which cut down and expressed this whole 
operation form system from the angle different from drawing 10 . In the previous example, each 
was what connects two or more user works equipped with the manufacturing installation, and the 
managerial system of the vender of this manufacturing installation in an external network, and 
carries out data communication of the production control of each works, or the information on at 
least one set of a manufacturing installation through this external network. On the other hand, 
this example connects works equipped with the manufacturing installation of two or more 
venders, and the managerial system of each vender of two or more of these manufacturing 
installations in the external network outside works, and carries out data communication of the 
maintenance information on each manufacturing installation. Among drawing, 201 are a 
manufacturing installation user's (semiconductor-device manufacture maker) plant, and the 
aligner 202, the photo lithography processor 203, and the membrane formation processor 204 are 
introduced into the production line of works as an example the manufacturing installation which 
performs various processes, and here. In addition, in drawin g 1 1 , although only one plant 201 is 
drawn, two or more works are similarly connected by network in practice. It connects by 
LAN206, each equipment in works constitutes intranet, and operation management of a 
production line is carried out with the host managerial system 205. On the other hand, each 
place of business of venders (equipment supply maker), such as the aligner maker 210, the 
photoHithography-processor maker 220, and the membrane formation equipment maker 230, is 
equipped with the host managerial system 211.221,231 for performing control maintenance of the 
device supplied, respectively, and these equip it with the gateway of a maintenance database and 
an external network, as mentioned above. The host managerial system 205 which manages each 
equipment in a user s plant, and the managerial system 21 1,221,231 of the vender of each 
equipment are connected by the Internet or the dedicated line network which is the external 
network 200. In this system, if a trouble occurs in one of a series of manufacture devices of a 
production line, although operation of a production line will stop, a prompt action is possible by 
receiving the control maintenance through the Internet 200 from the vender of the device by 
which the trouble occurred, and a pause of a production line can be suppressed to the minimum. 
[0042] Each manufacturing installation installed in the semiconductor plant equips a display, a 
network interface, and the software row for network access by which the store was carried out 
to storage with the computer which performs software for equipment operation, respectively. As 
storage, there is an internal memory, a hard disk or a network file server, etc. The above- 
mentioned software for network access offers the user interface of a screen as shows an 
example to drawing 12 on a display, including exclusive use or a general-purpose web browser. 
The operator who manages a manufacturing installation at each works inputs information, such 
as the model (401) of manufacturing installation, a serial number (402), the subject name (403) of 
a trouble, a generating day (404), an urgency (405), a symptom (406), the coping-with method 
(407), and progress (408), into the input item on a screen, referring to a screen. It is transmitted 
to a maintenance database through the Internet, and the suitable maintenance information on 
the result is answered from a maintenance database, and the inputted information is shown on a 
display. Moreover, the user interface which a web browser offers can pull out further the 
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operation guide (help information) with which realizes a hyperlink function (410-412), and, and 
pulls out the software of the latest version used for a manufacturing installation from the 
software library which a vender offers, or reference of the operator of works is presented like 
illustration. [ that an operator accesses the still more detailed information on each item ] Here, 
the information about the feature of this invention which gave [ above-mentioned ] explanation 
is also included in the maintenance information which a maintenance database offers, and the 
aforementioned software library also offers the software for realizing the feature of this 
invention. 

[0043] Next, the manufacture process of the semiconductor device using the production system 
which gave [ above-mentioned ] explanation is explained. Draw in g 1 3 shows the flow of the 
overall manufacture process of a semiconductor device. The circuit design of a semiconductor 
device is performed at Step 1 (circuit design). The mask in which the designed circuit pattern 
was formed is manufactured at Step 2 (mask manufacture). On the other hand, at Step 3 (wafer 
manufacture), a wafer is manufactured using material, such as silicon. Step 4 (wafer process) is 
called last process, and forms an actual circuit on a wafer with lithography technology using the 
mask and wafer which carried out [ above— mentioned ] preparation. The following step 5 
(assembly) is called back process, is a process semiconductor-chip-ized using the wafer 
produced by Step 4, and contains like assemblers, such as an assembly process (dicing, bonding) 
and a packaging process (chip enclosure). At Step 6 (inspection), the check test of the 
semiconductor device produced at Step 5 of operation, an endurance test, etc. are inspected. A 
semiconductor device is completed through such a process and this is shipped (Step 7). A last 
process and a back process are performed at another works of exclusive use, respectively, and 
maintenance is made by the control maintenance system which gave [ above-mentioned ] 
explanation for every works of these. Moreover, also between last process works and back 
process works, data communication of a production control or the information for equipment 
maintenance is carried out through the Internet or a dedicated line network. 
[0044] Drawing 14 shows the detailed flow of the above-mentioned wafer process. The front 
face of a wafer is oxidized at Step 11 (oxidization). At Step 12 (CVD), an insulator layer is 
formed on a wafer front face. At Step 13 (electrode formation), an electrode is formed by 
vacuum evaporationo on a wafer. Ion is driven into a wafer at Step 1 4 (ion implantation). A 
sensitization agent is applied to a wafer at Step 1 5 (resist processing). At Step 1 6 (exposure), 
printing exposure of the circuit pattern of a mask is carried out by the aligner which gave 
[ above-mentioned ] explanation at a wafer. The exposed wafer is developed at Step 1 7 
(development). At Step 18 (etching), portions other than the developed resist image are shaved 
off. The resist which etching could be managed with Step 19 (resist exfoliation), and became 
unnecessary is removed. By carrying out by repeating these steps, a circuit pattern is formed on 
a wafer multiplex. Even if a trouble occurs, quick restoration can be possible for it, and the 
manufacture device used at each process can raise the productivity of a semiconductor device 
compared with the former while it prevents a trouble, since maintenance is made by the control 
maintenance system which gave [ above-mentioned ] explanation. 
[0045] 

[Effect of the Invention] Book 

[0046] (1) In order to carry out direct detection of the pressure inside the tank connected to an 
air spring or this, sufficient vibration removal can be performed also in a highH^requency 
threshold. 

[0047] (2) Structure of active vibration removal equipment can be made into structure with little 
dead-end space which made the air spring and tank of an actuator passage, the local pressure 
fluctuation in the interior can be stopped, and a wide band can be provided with the active 
vibration removal equipment in which vibration removal is possible. 

[0048] (3) By direct-attaching a pressure detection means to the air spring or tank of an 
actuator, and making it it the premise [ the structure of the above (2) ], exact measurement of 
the generating force of active vibration removal equipment can be realized by the wide band, and 
a reliable vibration analysis becomes possible. Consequently, the various oscillating cures (a 
structural change, material change, etc.) which should be taken against for [ of active vibration 
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removal equipment / a control parameter and for vibration removal ] can be suggested lucidly. 
[0049] (4) Pressure detection exact at a wide band can realize eye a possible hatchet and the 
outstanding pressure-feedback-control system of a property, and can avoid the vibration 
removal damping performance degradation which mainly originates in the "current— pressure" 
nonlinearity of an electropneumatic valve. 

[0050] (5) having prepared exhaust air path means for switching — proofreading of a pressure 
detection means — easy — a case — automatic — realizable — mainly — passing — the time 
— a drift — the selection ranges of an electropneumatic valve (control of flow, pressure control, 
etc.) can be extended by having offered the cure and having formed drawing in the exhaust air 
path 



[Translation done.] 
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^ ffl v-iTlSgSt® 7* o -fe ;^ t- J: -3 T 4^-2i#:7'>' W :^ 
^ S X g i: 4 ^ t" S i h ^£ !Kf «S i: r ■5 . 

[ 0 0 1 6 ] » 2 (D^mt^y'^u 7.mm:^mit. m i © 

— h9 — i^T-g^f SXgi:. buIBd — 

^ §8 f Sti^S: 5*- ^ jiM-r S xg i: 4 $ {C r 

[0 0 17] ^b-t^3®#a»#;7'>'WXMie*?£{±. 
«2®i^^«:7^y?'f;^Sijg;5S{c:}3V^T. mlBS^^B 

C.T B!liBMji^gO«';fm$g?:f#Ss b < itmti^m 

y ^7-^'^:^^L-C7'-^'Ji«b■rsg|gs*^Ta^)® 

[0 0 18] S/fc. *l6W®iii#fli;lijigxJ®(i. HulB^ 
8®S*^B*$tf#firD-fe;^ffl©ffi3ig^Bl¥i:x K 



r s h ^ Ritgic L * ® r-^ -5 , 
[0 0 19] ^tz. ^mmuit^mcou.'^yjmt. ^ 

SST-fe-^T. BulBS*^B®-^>^^*»L<{i^— !f*s. 

*#»;^igXJ®®j1.g)5;?^ h 

-;5'-<-;^S:Ji«t-.5Xgi;, BulB^#«;«!jiXJlF^A» 
iS.BufBi^SP^y h 7-^'<£:ft-bTB5IB«'*7'-^5"<-;:^ 
-N®7^-fe;i*ffRl^5xai;. But3«'i?7^-^^— ;^ 

t»«^ns{*'6=«IS^:milB^^a5;?^«y b'7-i'*^bT 
x:^#J iSfi -r S xg i: S ;S -r -5 C h 5: 

[0 0 2 0] C*xe.*:^W®«lS(C*5V'.-r. 

-^J' coaiTx'';^ S fe{± c tv(c^^^n:t ^5' > ® F^gBO 
117®ff;tJ-k>-9-7 2©J;d*{iBT-P^ge^)t 
«^ai-rs®T-ttT-tt«:<> iai-^0 2®£E;^-b>Ht9 2 
-?>2 2 ® io^SBT-iB^l^ai-rs J:^ t LTV^Sfc 
» V ^ tl5 r ^ ^ i Ji-^S' ® :^ L 

*®{c^?>tvr, 'ft!i®^i*;*^jfflufc'foffl*,,^sns„ 

[0 0 2 1] Sfc. ?^|S|-rs|gi:5*ffiMtCJ:oTffJfi£^ 

® *tu^n{3i1.a5 i:®ii^^£ pffgi: -r ■Sil^P <£tatt^ 
7>'^;^ S tt ^ > o ii^ □ * i: b T t? 

*&^SS5:ffl®L. :nT>'N-;7.®SiJ®ii^P*g^AMi:b 

ASqJtei:^j:So Sfc. milB^afflfflS«i?®Blj«V^-rtviP 

^iz^m.'^mt.r^z.k.-c. BfFfBflE;t7*fedi*is®aiij«j 
[0 0 2 2] *^H^®7'i'7^-f :/^s^B{±. i.\cm.m. 

1 1 i o T * b s SI!; ^ ffl X. s $iJJg?ajS <fe -r s c i: 
{SB*«)-r SfcK>©;^7'-i'©<fc d * Rri!;!^®^l!;(c* 

•:3<Mi!)4ii?ST^fc«>tc:2|c%w®7'^^7^^ yf^m^m. 

[0 0 2 3] 
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[0 0 2 4] 01»±C©7i'7^'f T'K^S^gCDTi'f^-i 
^[Dl^Sl 3$rfAjKl l®i^iig{cia^U-C. p*3£Efc/iSb 

Tt^s. MiRits 1 3 t^ttfea^p 1 4 t:m^# 1 5 4 

[0 0 2 5] ^Ipjtel 2{Cttr^^i:ii-^Offi:t»*t^ 
1 2cD"1^.t>Clt»3f^JtSCD*5J:<. iiS. *flRllSl 2® 

miftzM^al 6ttSP^p-r-*t). igiEt) 1 7*g^bT 
9 tfeiiKlE:^-h 9 Oizmm^i>o ma# 1 8{±2;S 

f^wm^-ir-^. mnmi 9Sfc{±KiE4?-b 9 0(D^^ 
mmm.mm(im^mi 9{-g^b. ffi;/3-b>if 9 2 

tk- h 9 0 tzwm^titzmm<DE.t}^^m\zi£ti-b v-y- 

9 2(Di^m^mm.T^o ffi;b-b>-y-9 2i4. f^^M*{r 

jSbTS^if'J SfcttRj^iKf) (;:^hr-h-3> h D-7 
WtBT-SfftKl 9#^M;&:»^{4. »«,IS1 9ffl(4Sl:: 

Kt) 1 7<&:^i!)b. mmtam^mm^m-rzm^^tnif 

PI 4$T-OiB^9 3(i. ®l)^i< f -SCiiASiiS b 

<. mm-fifi^'^izx\,^o ss?) 1 7®gg^*>ji^p 1 6 

[0 0 2 6] ^t:Jb\ StSix/'fttttoTiP^dtST-jE^^* 
^As^<. 'i:>^ti±®SfM4ffdi::J^7'7'i'^iji-^ 

So 

[0 0 2 7] tie*. ri'^^iJ^-^tc m©jl»P4IS! 

tv«. F«3a5-e^^e^«;:i^7E^lb^^bS«:i:bT. j£ 



1 5 i:ffi±i-fe>-tt-9 2 ^^t)f^{tfev^;J^;i/ HA»/C>7'i=' 

[0 0 2 8] 0 2(47'i7^iji-i/l;^>ir4g=]^i,fc 

bT^#:ffl§tt^:;t§< b. fij^jK^O^Sffigfe^^^ 
bTV^5o — aStCii^Pl 4<&;«cg<-r-SCi:-r% f^SB 

^>472 ltCtff::f3-fe>-tl-2 2$:ISIt. fehxtf. 
jE;t)-fe>-9-9 2^m:t^>'-^-^v^•-/^J7$lJ^^ffli:bv 
-fe>-y-2 2*ffi:^«it^(^±S'Jffliffl{c:fflos*ifO*ite 

[0 0 2 9] i^esle. iift,p 1 6 ^isttrtc. 2 1 
©ii^SCjiMP 2 3 *^&Sf»,(cfflv^fc^e*»^'5>^^Tl^s 

ilfSCilTN F*ia5©^^W^tJ^T£E^l!j^/h^ < -rs 
Ci:AST-t, l£^^©^Jgt?asa«)T-*So 5 

2 mxTf'S'^^ 2 I tm^ai 4i±. -^i±fp 

m^HT-Cg^ASMSbV^o E! l*5J:yf2®:^^ 

ST^(Oifi^mr'$>^Oo «i:*JEI3fC^pf i^t. air 

r^'^^ji-^c^i.gBM^ps i*a»aS(t. if»Ph 

P3 ntmi3mmmx-mt> 1 7fc:il»s»■r^^«i^^o 

[0 0 3 0] m4it. mi^tiitm2 0Ti7y'^ •:fmm 
mn^smm^^r. mmnmcD^m. (z) :5(R)®f^®4 
*3S-rsii^®«j5e*ji^^o ssttr-^T^-Y >^Mf^^s 

^bTiftiar-So I14(^^^s1-<fcdt, i5gf^4 1A>C,^ 

^m4 2'N®i!^As^Ejtb^c:<^^*at. g|i$fc(40 
2^#;f?s^nsri'7^'f ^'M^M^Bl 0 4 3{itSSb 

bTV^ao tgl!;t^!±1^4 3 Ai^JS^fe4 2±t 3<1. 
Bt^tBil 4 4 AsfSBm 4 1 t^mmm 4 2 ®*a^^S^ 

tfeait-sj:^ic3<i. -^n^nri^T^-rr^js^fBi 0 
®^£^tlHB^^^rv^So 

[0 0 3 1] EI5{C*5V'.T. Si!;^{±ifl4 3A»t)®tt):tJ 
HESS UcA^r^n-So ■fSg«iai§§4 4 *?.®ai;f7©^ 

fi!i3aiH]ES5 2®ai:tifi^(±. mnm^5 3 

fi^tSM^4 2©<uiS5:f&J{l8lb> ^©HSJSt&iSiffiScf^^fi 
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{uSt^/i;^4 4 i: bT«. 8§@^4 1 

4 2 tc ilffifgS L V ^ J; 9 I^SMfiS® * ® 

[0 0 3 2] meitS.t]±>-^9 2i5J:V2 z^m^^ta 
5 4T-5!ia^tls m^#l S^ffiift-rSo ff:bf|iJfflIlslEg 

iiiS-^mmmm e 2 (4$t©«aa(iK 5 1 *5 5 2 ttt 

iifust-So ^mmmx-it. mtj-b>v-2 zcDiatimm 

Sfc«>©ff:t»fl^lllK6 4*fflV^. £E:*3©i{ai|SlK 6 3 * 

^^3IJ6-raci:t:j;r3T. 1 5 ©#ili^(4-^ti 

m;^;-b>-t»-9 2i5<ttK2 2^ift,?,7!Plflfc(ti:U. ^ 
©i±i:;bf8^^E;f7*JiW[DB&6 3 i:ffi:^^J^IUK6 4 

[0 0 3 3] ■o?U:BE:^3tfem^lST-»5J3E:fj4z>iJ-9 2 
*fc{±2 2^r^7 5^i3i-^5'Sfei±^>^2 1 tiBf^lt 

>-9-7 2*tS«t. ^J'Vi^ 7 3:}3<tTJfr^5^i3i-^5' 7 4 
©I^E*®Jffllf-S«e3^©1tfiE^£^1-, C©<to^c^fST- 
(i. -^tT^^iJi-^ 7 4®f*lE©ll?^^i|$f4(±. 
m 8 ©*:v^5^i^ 7 6®J;a'Je rm^#mS-fE;f7j ^^tS 
4:55: t)x iEeBS7 5 AS:S< ftS hQfflif «ii!(ASffi< 
So flE:^-fe>-9-7 2-r-t^i±i$*X-5£E:'jiis »i^7 7®i 
^tji^mm'^^t^'). R*5<fcVS®^^T% *^®3i 
7'T^^iX-^®rt£E (;fc^^ll^7 6) titi>tj:t)m 
ttf), S^S. £E;^77'f-H>'t<;;i7ftiJ{ai©;^tit^,^iK$n 

T% c:®Jid^tF^M^*»^t-SCiiA5nItgi:'&:'3, £E 
t}-k>^9 2-P2 2X-^m(OT{7 9-^:'^-^(Df^E.mt 
*IESit:«ltil-C-#5o 1"r-lc|^SBW*T-m^#l Sipc, 

8(Dm\>^mm 8©J:^^j:^^SIS1$f4i:'&:SCi:*sMB^ 
El*J;W2fc:5^-rj;dfc:ffi:*j-b>-9-9 2-^2 2 



^t-t53&s^ mm^mm<Dtztf)(Dm^mtLxmi'^^<D 
[0 0 3 4] mBii-^immmcDT^y^^ y^M^m^^ 

il (Z) ^|plfc3<li:7j<¥ (X, Y) ;5|SlfC6fli®-&tt 

dmmi^xmmM^^^^t^mti^^-ro s*fl«jjc(i^ 

®^f>r*4 2(D^mx&tjm^(D^A^tfim.'^^^m.:^[nnz 
i'^i^^mi^^xis.HcDmmiim^mui.. zk^^isito 

V'>T(i^' >di'^£fflV^^i:^^ia^^^'•&t)^^•AS— fiajh UT%;t ^ 

[0 0 3 5] Z<DmX'l±. S&iS:&[fiIl<ii:*¥;&|fil2ffl 
®7^'?-i:t— ^S'^: l-fe<y h i:b. 3-b>ybEabTfe 
So ^-b-y htt^— X8 1 A8 2^m^^xm^ 

4r^i:*Rltg-efeSo *«BS0t|-e«^-b^/ hc:i;©zk¥ 
2fi©r^5=-j.j^— ^ ($fcf±^'>^) -^©jirfttit&^z 

[0 0 3 6] 5Ec*j\ J->l±®5li6«9J®S!i0^(C*5V>T. ii 
s*®T•{±5&:v^o -ligl^m^^SnjtJgtKcJifffb 

CItl'5.^iaoSlfi!cS^*#^©ff^S;{ZK^r-S 
*©-r-{±^i^„ ^fe. 5 J;bT{*A:tii:fcb±;© 

2:i?-b4S-rs»Sa$iJiBiJB^. A:*ji:tB;t; (:3>hn 

ds{^fflT-t5= £E:tftiiai^S9 2-^2 2 LT 

^-f T' 7 V A ffl V > fcff -b > -y- 35; if 7t)S jg« T- 1 5 T- ^ 
SOo ^n*)i|$^®Jf$a;tC[E^$ns*)©T-(±55:V^o 
[0 0 3 7] :*:^SE«?iJ®:Pi7 7^^ T'PS^lg^gtt, iJ-fSf 

m.^ti^^m&Pi^^(ommBiM^m^^'b(Dxh?>ifi. 
oimu^^-r?>mmM^<D^w\zm^^x. ^©Rii&gp® 

lb ^ j; ^ T 4 b S ^tft 5: ffl ;t S ®J^??b^ * ffi^T- 1 -5 

[0 0 3 8] <ii^mp^^mi^:^7'j^(ommm>^iz. 
^^(Dmtftmmt:mi^tz^mi^y'^u :^ (ic-^lsi 

So ctvttiii29{*;siixJi{cigM^nfeSJia^s® h7 

7';i/?>fj£;-^^S8;>< fes^^«V7 hOoirtl 

[0 0 3 9] HI 0i±^*t:->X7^A>S:$)S^JS7i^6^»3 
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^m<tmmm ^mj^mmmm miirmm. m^^s. 
T-'rvh^'^'y h^ffin-rsD— b^- 

^5- (LAN) 10 9S:fii;iS. h^Sv;^7=-A 1 0 
8{4. LAN 1 0 9^mmm(D^&i^y h'?-'!7X^^ 

[0 0401 -15. 1 0 2 ~ 1 0 4 (4. S!>g^«6D:3.- 

:^io2~io4j4. u^^izmti.^^—tiizm-t^r.m 

«x Huxgffl©x», ^X8«©x»«) -r-fe-pT*.*: 

=&X« 1 0 2-1 0 4 ^tiS©Siii^ 

D— *;uaiur^>y h'7-d7 (LAN) 1 1 1 ^® 

jii^si 0 Q(onm^u^m.mr^mmMm.ii\.x-!t^:^ 

V^m^^T.'rh 1 0 7 i:*sig(+^nTV^2), ^x« 1 0 
2-1 0 4tC|g»te)nfe*:X b'gSii^;^7"A 1 0 7ti^ 
§XJ®F«3fflLANl 1 1 ^XSO^SB^^y b"? — ^T-fe 
S'f V^'-^^.i' MO 5 tSj^-rs&»®y-b'>:3^'f 
^m^?>o ^tlt J; D^XJ^fflLAN 1 1 1*^^^>^ 
— MO 5$::frbT'^>y 1 0 IPACDt^T. VSMP 

^-^-y h 1 0 5^i\-iyX. ^mmmmi 0 6(DmmiJt 

til84-<>^#)*>?.S»tllSCh*ST-tS. ^X«l 0 
2-104 101 t(DrM<Dy'-'S'mmi5^Tf^ 

X;^I*|®LAN1 1 IT-fflT'-^'iifilrtt. -f^^-^ 
hT— S6e<]t:fiEffl^^^TV^Sii«7•D (TCP 

/IP) *sffiffl^n5« tjiii^ j:m^(D9\-^^y \''7- 
ptLX'f>■S'-^^yhimm•r?>ftt>^)^z. m^mt' 

b^-if (iSDN:fei^) i^ijfflrscitt-r-tSo s 



-b 4 ff oj f s <fc a »c u T * V ^ o 

[0 0 4 1] ^T. H 1 1 {4**J6ffJ^®:±#:vX7^ A 
5:111 0 h{±&J®^S*^ 6^0(3 tBbTaJSU felllt;2;ElT- 

-+fx«i:. ^«3g«g©-<>^©ese^;^7^Ai:4ii 

x^jLm(D^Mmm'^'ptii<h% 1 ^®MiS^g©if $s 
^y'-^mmr?>^(Dx-ib^tzo ztuzMv^&nts a 

t!S©-<>^©S|jg^g*i»;?.fcx«i;. Mai»®®!iE^ 

g® ^ n-eno -<> ^® ©a i>- ;^ 7" A * xj®ii®^i.gp 

^'y hC'-i^r-giSLT. ^«Siii^g®«'5f^$S5:7'- 

^ji«i-s*»o-r-feSo 2 0 utmm^m^-'^ 

(^mi^y'^U xmm^-ij) OSIigxr^r-fet), X® 

<7)^m^-f >izit^mya-k7t:^ommmm.. ---c- 

{±0iJi;bTM^^g2 0 2. l^i/';^ h5a31Mg2 0 3. 

fiX)K5a,s««2 0 4*s#x^FtiTi^.So ^ismi IX-it 

»jgX:®2 0 1^41oy£(t^eV^■tV^2.AS, KPgtt^tlSSC© 

MJ4LAN2 0 Qxmm^nx^yvp^'y v^mwL 

— * 2 10. lyi>7Y 
ms^gp<— >b 2 2 0s J55iJK^gp<-* 2 3 Oi&ifffl^ 

>^ (^g#t*&y-*) (D^mmmzit. -en^tve**& 
bfe«S©isPi«^4fT3 7fe»©>l^;^ Mfai';5^7^A2 

1 1, 2 2 1, 2 3 \^mx.. Ctl6(4±ilibfeJ;-5{C 

d^s. a.— tf®sjjix®i*i©§^a<£ga-rs*x b 

eSi'y^T^A 2 0 5 i:. =&^B©-«>^^®eS'>>^7^A 

2 1 1, 2 2 1, 2 3 1 i:{±. ¥t~U^^y h'P-i' 2 0 0 
T-feS'f >^-^>;/ h b < ttUffli^^ >y hU-i7lZ^ 

>®-affl]gjt^^®4'© h 5- S 

t. mm'p^ >(Dnm-tfitt^±LX[^^otfi. h^y^vt^ 
^vsi^^t:^iir?>zhx-mm^nfs.ifi-sjmx-. nii^-f 

[0 0 4 2] 4ia»#:i^itxJiC|§g$nfe^MjiMH{4 
tBiS^gk:;^ bT^nfe^^f h^-^'r^^-fe^ 

tT-rS3>t:i-^?£ilxSo fBtt^ghbT{4F*3S5^ 

'7:tr(4. i?fflX(4iR,m®'i'aL:r7'^r>if*^^^, gaix. 
«lll 2 t— ^?!)2:^^•rJ;3'fcii^ffi®•:l— tf-f — 7ai 
-;:^5:7^'f xrn'±{C*|fltt-S. ^XJ^T-liig^gS 
'SmT?>^^ly—S'^t. liBB*#«3b**sf). ffijg^g 
©Mil (401). u (4 0 2). h ^ :r 

>'L'©f*^ (4 0 3) . (4 0 4) . ^Mm (4 0 
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5 ) . i^tt (4 0 6) . nmm (407) . mm (40 
8) m(ommt:mm±(DX±msicxti'r^o 

^©ri:<yNi'/'!-u>^^tg (4 10-4 12) 
^. S! ii^B (cffiffl -r s ««f ^ 3 > o V 7 h 7 4 

[0 0 4 31 iR{Z±f3iKIBbfcSa5';^7^A4|iJfflbfc 

4ffao ;^5^5'7'2 (v;<<^«#) T-ttS;ttbfclHl8S>'< 

^-v^ffMbfcvy^^-^^ffr-So y^7^-yr3 

mmt^o T.y'yyi (■j^oiyN^n-fep^) iim:r.mtvf 
itn. ±fHffllcbfc^;^<^i:':>:3i>'N*fflvvTx UV^J'v 

-<>y) . >'t-y>r-i;>^xg (^'y7•i^A) ^®«fijt 

As^figb. 3tlS:tii# (;<7"'yr7) -rs. iJx^itm 
xg(i^^^-e^^#fflfflSlJox:®-r•^f^^ ^ix4)CDXJlS 

5o SfeHuxSxJ^i:^xfixJli;oP^-r-'fo. -rv^- 

[0 0 4 4] El 4(i±IB'^x^N7'D-feX©piffl>6:7D 

{b^-a-S, ;^7"«>7"12 (CVD) T•{±'>Jl/^Sffit^ 

5 (.ui^7.\-mm) x-{t'y^^\izm^mt:m^-r^o 7. 

7^ 5/ 7* 16 (Sit) X\t. ±iaUiBBbfeS*«SSt 
X^7.{7C0mW^^->'S:0:i^^^izm^Uiftt?>o 7.7- 

yyi7 mi&) T-{ig*bfe'>j:>'Nsm-r5, 



gB^<&g!l!?^So ;^7^>>7-l 9 (Ixi^X hiijgi) X\t.:sL 

iz^mizm^^'i^->^m^T^o ^Jinx^m-r?>m 
~^m^it±tim.m b fciiBi^'gF 'y^y'i.izji^xw^iji 

h7:/;u*s^*br*)aM^fglB*5nrBgT% Vl^lztt-< 

X^mi^7=/U 7CD^m&^(^±^'fi:^Zt1fiX'§^o 
[0 0 4 5] 

[0 0 4 6] (1) J^TJ'i^^tzltZtHzmm^tltz^ 
>^0F*)g|5OfE:tjS:il^«ltti-rs<t3{Cbfefe». ittil 

ti *5 1 ^T * +^>S: ^li fir d C i: *ST- 1 S « 
[0 04 7] (.2) Ti^y"^ ■7-'mmmm<Dm'Mi. Ti7 

2. C § „ 

[0 0 4 8] (.3) ±m (2) (Dmm^m^i^L. T!7 

(DiEm^m^^jummx'^mx^. mm^(Dm\^^mmm 

*^K^M*if) ^mmiz^m-r^zt-tfix-^?>. 
[0 04 9] ( 4 ) jKmnx-iEmt(.i±t)^iiit^-sjmtfifz 
tb. mntz'^i^(D&i37^-]'^^^yi7mmm^mmx- 

[0 0 5 0] (5) mm^mmmm^^-^miftzztizji 
!3. ztimm^mcDi^iE^mmiz. m^izji-oxa^m 
ff]izmmx'§. ^izm^wy h<DMm^mm\^. ^tz 

ummmzm ^ ^miftz ztizj^i) m^^cDmnrnm 

[HI] ^^m(D-m^mizmi>Ti7^-izr^mmm. 

® T ^7 5=- i — ^ ©ffiEg * -r »f ® HIT- S o 

[1112] mi(Dmmzi5\,^x^>i7^mmLtzm-^(D 
m^^yrTmmmx'$)?>o 

mm-r?^tzibcDmmmx-$>^o 

^y'^ 7mmmmizj:f)mmnm(Dmm. (z) ^Jis)®^ 
mt:m^-r?>m^(Dm^t:m-r^mmi5JiXfmmmx'^ 

^ o 

[05] H 1 SfcfiEI 2 07-^7 

i'T^'f mts^^ifli^fflf6'Ji2i)S®mjER4^Nt-|2-r-$> 

So 

[116] 0 1 afe«la2©r^^iJl-^'*ffl^^fc7' 
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So 

[0 7] '^^miz^^Ti^y'-i ^mmms(D-m^zi. 

[091 01 Sfe{±lI2CD7'i77^>f :/|^tg^Bfc:J:») 

[010] ^li#<*;7^>'^-f ;^cD*igi';;<7^A**S^« 
*^>Mfc«:§:0-r-feS. 

[011] *##:7^^w;^o*ai';^7^A*gijcDAJK 
[012] :i— tf•Y>^'-7:c-;^OS«:«»J*^^■r0 

[013] y=^^-c 7,<DmmytJ'^7><Dyu-t:mm-r 

S0T-feS. 

[014] -^/jiyNrD-feJ^^^IKW-rsST-feSo 
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